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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a low-permittivity 
electrical-insulation film by coating the surface of a 
substrate with a composition for forming an 
electrical-insulation thin 'film, prepared by mixing an 
electrical-insulation curable organic resin with a solvent 
which can dissolve the resin, a solvent having a boiling 
point or a vapor pressure curve different from that of the 
former or a solvent having an affinity for the organic resin 
different from that of the former and performing 
evaporation, heating, curing and gasification. 

SOLUTION: The organic resin used is desirably a silica 
precursor resin convertible into silica after being cured 
because it can give excellent electrical insulation 
properties. It is particularly desirably a 
hydrogensilsesquioxane. The solvent comprises two 
components the first of which is desirably methyl isobutyl 
ketone or a silicone solvent and the second of which is 



e.g. amylbenzene. The substrate used is exemplified by 
an electronic device. The relative permittivity of the 
organic resin should be 2.7 or above, and that of the 
formed film should be below 2.7. A cure accelerating 
catalyst such as a platinum catalyst (e.g. chloroplatinic 
acid) or a rhodium catalyst can also be used. 
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( Partial Translation ) 

[Claims for Patent] 

[Claim 1] A composition for forming an 
electrically insulating thin film, characterized by 
comprising: (A) an electrically insulating and curable 
organic resin; and (B) (a) a solvent capable of 
dissolving the ingredient (A), and (b) a solvent having 
a boiling point or a vapor pressure curve different 
from that of the ingredient (a), or a solvent having an 
affinity for the ingredient (A) different from that of 
the ingredient (a). 

[Claim 2] A composition for forming an 
electrically insulating thin film, described in claim 1, 
wherein the ingredient (A) is a hydrogensilsesquioxane 
resin . 

[Claim 3] A composition for forming an 
electrically insulating thin film, described in claim 1, 
characterized by further including (C) a catalyst for 
accelerating the cure of the ingredient (A). 

[Claim 4] A composition for forming an 
electrically insulating thin film, described in claim 4, 
wherein the ingredient (C) is a platinum compound or a 
transition metal compound, 

[Claim 5] A composition for forming an 
electrically insulating thin film, described in claim 1 
or 2, wherein the ingredient (A) has a specific 
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inductive capacity not less than 2.7 , and the 
electrically insulating thin film has a specific 
inductive capacity less than 2.7. 

[Claim 6] A formation method of an electrically 
insulating thin film, characterized in that a 
composition for forming an electrically insulating thin 
film, comprising: (A) an electrically insulating and 
curable organic resin; and (B) (a) a solvent capable of 
dissolving the ingredient (A), and (b) a solvent having 
a boiling point or a vapor pressure curve different 
from that of the ingredient (a), or a solvent having an 
affinity for the ingredient (A) different from that of 
the ingredient (a), is applied to a surface of a base 
material, and then, at least part of the solvent of 
said ingredient (B) is evaporated, and after that, said 
base material is heated, and the remainder of the 
ingredient (B) is gasified in the course of the resin 
of said ingredient (A) curing or after it has cured. 

[Claim 7] A formation method described in claim 
6, wherein the electrically insulating thin film has a 
specific inductive capacity less than 2.7. 

[Claim 8] A formation method described in claim 
6, wherein the base material is an electronic device. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field that the Invention Belongs to] 
The present invention relates to a composition for 
forming an electrically insulating thin film and a 
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formation method of the electrically insulating thin 
film. More specifically, it relates to a composition 
for forming an electrically insulating thin film having 
a low specific inductive capacity, and a formation 
method of the electrically insulating thin film. 

( omission ) 

[ 0003 ] 

[Problem that the Invention Is to Solve] The 
present inventors have eagerly examined for solving the 
above problem, and consequently reached the present 
invention. That is, it is an object of the present 
invention to provide a composition for forming an 
electrically insulating thin film and a formation 
method of the electrically insulating thin film, 
capable of forming an electrically insulating thin film 
having a low specific inductive capacity, that is, a 
specific inductive capacity less than 2.7. 

[0004 ] 

[Means for Solving the Problem] A composition 
for forming an electrically insulating thin film of the 
present invention relates to a composition for forming 
an electrically insulating thin film characterized by 
comprising: (A) an electrically insulating and curable 
organic resin; and (B) (a) a solvent capable of 
dissolving the ingredient (A), and (b) a solvent having 
a boiling point, a vapor pressure curve, or an affinity 
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for the ingredient (A) , different from that of the 
ingredient (a). 

[0005] This will be described* The resin of the 
ingredient (A) used in the present invention may be 
inorganic or organic, and is not particularly 
restricted if it is cured and given an insulation 
property by heat after being applied, and it is soluble 
in a solvent. As such resins, listed are, e.g., 
partial hydrolysates of alkoxy silane, inorganic resins 
that are precursor resins of silica such as 
hydrogensilsesquioxane resins, organic resins such as 
polyimide resins, fluorocarbon resins, benzo- 
cyclobutene resins, and f luoropolyallyl ether resins. 
Such a resin may be a single kind or a mixture of two 
or more kinds . For giving a more superior electrical 
insulation, a precursor resin of silica which can 
become silica after being cured is desirable. Among 
precursor resins of silica, a hydrogensilsesquioxane 
resin which can be used in a non-etch-back process is 
desirable in particular. A hydrogensilsesquioxane 
resin used in the present invention is a polysiloxane 
having the principal structure of tri-f unctional 
siloxane unit represented by the expression HSi0 3/2 , and 
a polymer represented by the general expression 
(HSi0 3/2 )n (in the expression, n is an integer). In 
such hydrogensilsesquioxane resins, there are 
polysiloxanes called ladder type and polysiloxanes 
called cage type in accordance with their molecular 
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structures. In ladder type polysiloxanes , their ends 
are terminated by, e.g., hydroxyl groups, 
triorganosiloxy groups such as trime thylsiloxy groups 
and triorganohydrogens iloxy groups such as 
dimethylhydrogensiloxy groups . 

(The rest is omitted.) 
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teT^tT^n-hU Sbiciig-eiOMlU 6, 
30 0AoifSr^Uc 5 ^O^^^Sr^'^^T\ 

1 0 p pm^*tt5S*SSETT4 0 0 = C/1P# 

W*fe*Lfc», fi9*fU iiatl 057 v «cgLfc c JH* 40 
■<0«#S i Ho/ofJ7 7%-CfcO, v-y^-^kLfcrt 

[0 0 2 7] 

*5J:tJf, 77^y 3 >};^lioolip P n^Me 
±f-. flUlUeS 0 0 r p m/3S\ » 1^*0*5 3, 0 50 
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10 

00rpm/l0f>!:^t e >n^hL, £feldSifl-? 
10#JftBU 6,5 0 0A©Rra/SLfc c r.^y- 

fit>*:u iiat-ioMBLfcc w+^ass 

i H%tt9 ^y*^(EftLtrt#too 

fc a m<Ditmnm\t2. 7x$>^± c 

[0 0 2 8] 

[»i i] ^i&mixmnhntcy^ti/jsis&jt 

fifci: Lfc c w^jSJftfdJtb 1 0fifi%<o K^v-yu-Oif 
>*5±l>\ 77^v 3 yi^Ll0 0iippm^M 

Sum, aS«*5it^a^BBH^o. 1 
y 3yX^^-y9xA_t| CN «5 0 0 rpm/3 
^>T*0|s5,OOO r pm/l0f>[CT^t 4 y 

2 3 5A©«J?SrJgjSLfc (04) 0 rfD^x/N^o, 

h^°i/-h±, I5 0°c/i5) v 2 0 0°c 

2 o o°cy l^mmxmmvtzt sen 

4fi<t* s fi#fc (05) 0 ^T^O^y^;^^^ 
^ MtiST-C 2 5 0 1/ 1 L, -IS^) 7c 

m^*tL5S*ft»KTT*4 0 0t/lW/--;af; 
[0 0 2 9] 

inmm 1 2 ] PROCEEDINGS twelfth international vl 

SI MULTILEVEL INTERCONNECTION CONFERENCE, 19 9 

5, n i 6(aei^S(^oT7s/g^yry;i, 

LTMU:t:^ -^fc^tt*¥*94>^fi^2, 5 
4 0-CfctK Ii¥^i^9,3 9 0Tfeofc a - 

%<£> Kx^^^-e^SraSADUfco rto^^v-y n> 
^^^N±i-, i0is5OOr pm/3&\ &V>T'*[h]|5 
3, 0 0 0 r p m/l 0©?(CT><bf>n— h 
lifi-cio»ftiu 6,0 8 0AOlfeMLfc c 

^*T% tt»^s 1 0 p p m^*ix5a*aaT-C4 0 0 




( 7 ) 
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[0 0 3 0] 

[it&#J 1 ] HJE0iJ 1 <D7y $ >a >£>^yU-f y^'f 

OigiSrvljny^x/Nj:;^ mlSte 5 0 0 r pm/3 
S\ &^T**[H]te3, 0 0 0 r p m/1 0 t°> 
hU Jbi^T'lOMgL, 6, 0 7 8AO 

P P mtin5t3SSSTT4 0 0 C C/ 1 B#fl8T~— 

siH%fi7 5%t*)^ v'y*— teffcLfcririSfra* 10 

[0 0 3 1] 

^i^fSSrv-y 1110155 00 r pm/3 

#\ i*^T'*[£l£2, 0 0 O r p m/1 Of>CT^ 

^b^TlOMiU 13, 20 OA 

0 p p m^*n5S*aSfET"C4 0 OtVlNMHJT^ — 20 
/H,fc«, Ett>*:U 0#»«Lfc o 

[00 3 2] 

imi] 
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«ftt6»tt-«ffcttOtt*««JISfc (B) (a) (A) 
tt««IEftl*^**5-*»|*fcli (a) iS^itt (A) 

[0 1 ] 1 X%t>i\tz* t*>=i— Mg0>7kStv' 

10 2 ] HJ&fll 1 T^btlfcTK^^U-fe^^^^ri^^ 

[04] ^*£0iji Uc*3it5««ffe8H4»tt^»j«*ffi 
[05] »1 1 t-*5it-6*«*fi»tt»ffl|(0«flftttl|i 

1 tK* vvH-r X * * 3r * >8t/|gJ« 

2 ^r? 

3 ->y n-y^x/N 

4 7X 31 vvui? X * * * U- Vffijjl Jg| 





( 9 ) 



(72)«Wg- .£ 

T-^mmdfti^ mm& 2 # 2 * u - ^ ? 

*g|Sl*) 
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